Lesion and electrophysiological studies in animals provide evidence of opposing functions for subcortical nuclei such as the amygdala and ventral striatum, but the implications of these findings for emotion identification in humans remain poorly described. Here we report a high-resolution fMRI study in a sample of 39 healthy subjects who performed a well-characterized emotion identification task. As expected, the amygdala responded to THREAT (angry or fearful) faces more than NON-THREAT (sad or happy) faces. A functional connectivity analysis of the time series from an anatomically defined amygdala seed revealed a strong anticorrelation between the amygdala and the ventral striatum/ventral pallidum, consistent with an opposing role for these regions in during emotion identification. A second functional connectivity analysis (psychophysiological interaction) investigating relative connectivity on THREAT vs. NON-THREAT trials demonstrated that the amygdala had increased connectivity with the orbitofrontal cortex during THREAT trials, whereas the ventral striatum demonstrated increased connectivity with the posterior hippocampus on NON-THREAT trials. These results indicate that activity in the amygdala and ventral striatum may be inversely related, and that both regions may provide opposing affective bias signals during emotion identification.
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Introduction
Identification of the emotional content of a human face is a fundamental and well-studied affective process (Adolphs, Tranel, Damasio, & Damasio, 1994; Adolphs, Tranel, Damasio, & Damasio, 1995; Ekman, Sorenson, & Friesen, 1969; Sackeim, Gur, & Saucy, 1978) . Considerable evidence from human neuroimaging delineates a network of brain regions involved in face perception, including ''core'' regions such as the fusiform gyrus (FG) and the superior temporal sulcus (STS) as well as ''extended'' regions involved in affective processing including the amygdala, the orbitofrontal cortex (OFC), and the insula (Haxby, Hoffman, & Gobbini, 2000; Vuilleumier & Pourtois, 2007) . Convergent evidence suggests that the amygdala plays a unique role in the perception of threatrelated signals (Fitzgerald, Angstadt, Jelsone, Nathan, & Phan, 2006; Gur et al., 2007; Loughead, Gur, Elliott, & Gur, 2008; Phelps & LeDoux, 2005) . Consistent with animal studies of fear conditioning (LeDoux, 2003) , the amygdala responds to potentially threatening social signals (Zink et al., 2008) , including angry and fearful faces (Breiter et al., 1996; Gur, Sara, et al., 2002; Gur, Schroeder, et al., 2002; Morris et al., 1996) , perhaps in the context of a more general role as a detector of salience in the environment (Sergerie et al., 2008) .
Likewise, classical approach vs. avoidance studies in animals posit separate dedicated brain systems for the processing of threatand reward-related signals, and suggest that these two systems work in opposition (Olds, 1960; Olds & Olds, 1963) . This opponent-process theory has been supported by electrophysiological experiments in animals, which suggest that reward and affiliation responses in the striatum (and the dopaminergic midbrain to which it is tightly linked) are opposed by aversive responses in the amygdala (Jhou, Fields, Baxter, Saper, & Holland, 2009; Rogan, Leon, Perez, & Kandel, 2005) . The ventral striatum (VSTR) is a critical node in the reward system, having been associated with reward-related behaviors in both animals and humans (Knutson, Adams, Fong, & Hommer, 2001; Milner, 1991; Olds & Milner, 1954; Satterthwaite et al., 2007) . Previous studies have demonstrated that the VSTR responds to a variety of rewarding stimuli, including both non-social rewards and affiliative, social rewards (Aharon et al., 2001; Berns, McClure, Pagnoni, & Montague, 2001; Knutson et al., 2001; Glocker et al., 2009; Satterthwaite et al., 2007) . The amygdala and VSTR have dense reciprocal connections demonstrated by fiber-tracing studies from animals (Russchen, Bakst, Amaral, & Price, 1985) and humans using diffusion tensor
